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----- Forwarded by Adam Freedman/R9/USEPA/US on 04/22/2010 05:03 PM -----

 
From: "Chan, Victor M." <VMChan@SolanoCounty.com>

To: Adam Freedman/R9/USEPA/US@EPA

Date: 11/12/2009 03:36 PM

Subject: FW: Shell Oil Meeting for tomorrow?
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Adam
 
The meeting is at 1:00 PM to around 2:30 PM tomorrow.
 
We will be discussing the attached recommendations.
 
Vic
 

 

From: Profant, Michael E. 
 
Sent: Thursday, November 12, 2009 12:16 PM
 
To: Chan, Victor M.
 
Subject: RE: Shell Oil Meeting for tomorrow?
 
Yes, I don’t see a problem with that. We are supposed to be coordinating with EPA.
 

 

From: Chan, Victor M. 
 
Sent: Thursday, November 12, 2009 11:36 AM
 
To: Profant, Michael E.
 
Subject: RE: Shell Oil Meeting for tomorrow?
 
It is the right number. I left him a message. Thanks.
 
Is it OK to cc a copy of Misty and my recommendations to EPA for his awareness?
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Vic
 

 

From: Profant, Michael E. 
 
Sent: Thursday, November 12, 2009 11:30 AM
 
To: Chan, Victor M.
 
Subject: RE: Shell Oil Meeting for tomorrow?
 
Adam Freedman (415) 972-3845. The last digit looks like a five on the sign-in sheet, but it could
be a different number. Let me know if this number doesn’t work.
 

 

From: Chan, Victor M. 
 
Sent: Thursday, November 12, 2009 11:27 AM
 
To: Profant, Michael E.
 
Subject: RE: Shell Oil Meeting for tomorrow?
 
Give me the EPA guy’s name and phone number. I want to discuss this meeting with him. Vic
 

 

From: Profant, Michael E. 
 
Sent: Thursday, November 12, 2009 9:35 AM
 
To: Chan, Victor M.
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Subject: RE: Shell Oil Meeting for tomorrow?
 
Yes, the meeting is still on. Misty indicated to me that she would attend. I don’t believe the EPA
was going to attend this particular meeting.
 
Michael Profant
Assistant Planner
 
Solano County Department of Resource Management
675 Texas St., Suite 5500
Fairfield, CA 94533
ph: (707) 784-6765
fax: (707) 784-4805
meprofant@solanocounty.com
 

 

From: Chan, Victor M. 
 
Sent: Thursday, November 12, 2009 7:53 AM
 
To: Profant, Michael E.
 
Subject: Shell Oil Meeting for tomorrow?
 
Michael
 
Is the meeting still on?
 
Will Misty attend?
 
Will the US EPA attend?
 
Victor M Chan, PE, BCEE
Solano County Civil / Environmental Engineer
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Board Certified Environmental Engineer (www.aaee.net)
707-784-3177

 
 
 
 





SOLANO COUNTY 
Department of Resource Management 


Environmental Health Division 
675 Texas Street, Suite 5500 


Fairfield, CA  94533 
www.solanocounty.com 


 
 


Telephone No: (707) 784-6765 Birgitta Corsello, Director 
Fax: (707) 784-4805 Clifford Covey, Asst Director 


 
 


 
 


Building & Safety 
David Cliche 


Building Official 
 
 


Planning Services 
Mike Yankovich 
Program Manager 


Environmental 
Health 


Terry Schmidtbauer 
Program Manager 


Administrative 
Services 


Linda Zalesky  
Office Supervisor 


Public Works-
Engineering  
Paul Wiese 


 Engineering Manager 


Public Works-
Operations 


Rick O’Neil 
 Operations Manager 


 


 Memorandum 
 
DATE:   September 21, 2009 
 
TO:    Michael Profant, Project Planner 
 
FROM: Victor Chan, Environmental Engineer 
  Misty Kaltreider, Engineering Geologist 
 
COPY:            Terry Schmidtbauer, Environmental Health Program Manager 
  Jeffrey Bell, Sr. Environmental Health Specialist 
  Ricardo Serrano, Environmental Health Supervisor 
   


 RE:  Shell Oil CO2 Injection Well Project  
************************************************************************* 
Project Description: 
A formal project application is not  submitted to Solano County at this time. Discussion of the 
preliminary data is presented for the installation of a Pilot CO2 Injection Well, and to determine 
the feasibility of large scale CO2 injection project for the purpose of CO2 sequestration 
  
Discussion: 
Victor Chan, Wayne Hamilton with Shell Oil and Adam Freeman, with US EPA Region 9 have 
discussed several minor, items of concern relating to the project, as part of preliminary review. 
The potential for the project to induce seismic activity, is the only outstanding item of concern 
identified, during the preliminary review of the proposed project. 
 
The Vaca-Kirby Hills fault is approximately 1-1/2 miles from the proposed injection site.  Other 
known faults exist near the proposed site, including, the Midland fault and Central Valley Thrust 
fault system. Fracture zones in the area may be subject to injection-induced seismic activity 
(earthquakes). 
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To evaluate the suitability of the proposed area for CO2 injection, a seismic study should be 
performed, and the study should consider the potential radius of influence (which may extend 
beyond the plume radius), for the proposed injection site. 
 
CO2 injection wells can induce seismic activity, although most of the induced seismic activity is 
generally of magnitude 3.0 earthquakes or less.  The highest recorded induced seismic activity is 
a magnitude 5.5 (liquid waste disposal, Denver, CO, 1962). Deep well injection activities 
commonly affect a formation far beyond the location of the injection well(s). Thus, the radius of 
influence for the pressure front created by the injection practices may be even larger than the 
injection capacity indicates. In addition, the earthquakes may occur after injection activities are 
stopped, as shown by the Denver earthquakes which occurred over one year after injection 
activities were stopped. Finally, earthquakes may be induced in formations well below the 
injection formation. For these reasons, the effective radius of influence must be examined for 
the injection well(s). 
 
Many types of tests are available to detect faulting or fractures that could lead to induced seismic 
activity including seismic surveys and down-hole geophysical tests as well as more traditional 
testing methods that may be performed within the borehole. Prior to conducting the well drilling 
program, a preliminary seismic survey should be conducted in the area surrounding the site to 
evaluate for potential faults and fraction zones that may be affected by the proposed injection.   
Once the survey is performed, an adequate set-back distance from identified fracture zones shall 
be established based on the potential radius of influence of the injection system.   
 
The applicant shall demonstrate that there are no faults of fractures within the defined radius of 
influence that might be susceptible to earthquakes from the injection.  
   
To address this potential issue, it is recommended that a preliminary seismic survey and follow-up 
evaluation of the effective radius of influence be performed.  The seismic study will provide public 
assurances that the CO2 Injection Well will not cause a significant seismic event greater than a 
magnitude 3.0. 
 
The Pilot CO2 Injection Well is designed to acquire data to determine the feasibility of large scale 
CO2 Injection.  Therefore only a preliminary seismic survey should be required.  If large scale CO2 
Injection has been determined to be feasible, then the preliminary seismic survey  must be expanded 
into a final report prior to large scale CO2 Injection.   


 
 
 Recommendation: 
 


1. The critical elements of the preliminary seismic study for the Pilot CO2 Injection are as follows: 
 
a.  The preliminary seismic study must be performed and certified by a qualified seismic expert.  
The qualified seismic expert can be a professional civil engineer or a professional engineering 
geologist and demonstrate a qualified level of experience in seismic and geologic evaluations. 
The preliminary seismic study must be signed or stamped by the qualified California licensed 
seismic expert.  The seismic expert’s qualified level of experience in seismic and geological 
evaluations must be documented in the study.   
 
b.  The preliminary seismic survey shall include a detailed geologic surface and seismic survey to 
evaluate for surface and subsurface fracture zones along with verifying the subsurface structure 
and potential orientation of fracture zones in the general area.  The study shall also include the 
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frequency, magnitude, and foci depth of historic seismic activity for in the area. Based on the 
study, then establish the potential radius of influence for the proposed CO2 injection. It should be 
noted that the radius of influence of the injection system may be kilometers to tens of kilometers 
from the injection wells.  
 
c.  The study shall review the geological and seismic information submitted in the original Use 
Permit application report. The qualified seismic expert must concur (or non-concur) to the 
original Use Permit application report which implied that the project is not likely to significantly 
affect the seismicity of Solano County and injecting 6,000 tons of CO2 is unlikely to induce an 
earthquake greater than 3.0. The basis and the rationale for this concurrence or non-concurrence 
must be documented.   
 
d.  The preliminary seismic study shall also determine the level of vulnerability related to 
Faults/fracture zones described in Chapter 3.1.1 and Chapter 5 of EPA 430-R-08-009 
(Vulnerability Evaluation Framework for Geological Sequestration of Carbon Dioxide). As noted 
in EPA 430-R-08-009, the evaluation must preliminarily assess the vulnerability related to 
faults/fractures are either “low” or “elevated” for the pilot project.  This assessment will be 
finalized for the final seismic study with supporting field data acquired during the pilot study.       


 
e.  In preparation for the final seismic study, the preliminary seismic study shall make any 
recommendations, if any, on the necessary seismic field data to be acquired during the pilot study.  
An example of the seismic data may include documentation of CO2 injection pressures, CO2 
volumes and critical timelines which can be correlated to seismic activity during the CO2 
injection, and extension of seismic monitoring (including laterally beyond the proposed 
monitoring locations, and extension of monitoring time).    
 
2.  The Use Permit conditions should include ‘blowout protection equipment”.  This is a standard 
requirement on permits issued by the California Department of Natural Resources, Division of Oil 
and Gas.  Blowout protection equipment usually consists of a check valve to prevent reverse flow 
from the primary injection flow direction.  This requirement will minimize the accidental release of 
CO2.     


 
 


 





